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OPERATING DEVICE FOR HUMAN
POWERED VEHICLE

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an operating device for a
human powered vehicle.

Discussion of the Background

Operating devices for human powered vehicles such as
bicycles include shift operating devices attached to bicycle
handles to be operated to transmit signals to bicycle com-
ponents such as brakes, derailleurs, suspension, and/or
adjustable seatposts.

SUMMARY OF THE

INVENTION

In accordance with a first aspect of the present invention,
an operating device for a human powered vehicle comprises
a base member, an operating member, an electrical switch,
a controller, an electric generator, and a power storage. The
base member 1s configured to be attached to the human
powered vehicle. The operating member 1s configured to be
movably coupled to the base member. The controller 1s
configured to generate an operation signal 1in response to an
operation of the electrical switch. The electric generator 1s
configured to generate electric power in response to the
operation ol the electrical switch. The power storage 1is
configured to store the electric power generated by the
clectric generator. The electrical switch and the electric
generator 1s provided on a first location. The power storage
1s provided on a second location different from the first
position. The second location 1s defined on at least one of the
operating member and a surface of the base member.

With the operating device according to the first aspect,
since the power storage can be disposed 1n a diflerent space
from a space 1n which the electrical switch and the electric
generator, 1t 1s possible to flexibly design a size of the power
storage.

In accordance with a second aspect of the present inven-
tion, the power storage 1s provided on the second location
such that at least part of the power storage 1s not covered by
the at least one of the base member and the operating
member.

With the operating device according to the second aspect,
it 1s possible to flexibly design a size of the power storage.

In accordance with a third aspect of the present invention,
the operating device according to the first or second aspect
turther comprises a communicator configured to wirelessly
transmit the operation signal generated by the controller.

With the operating device according to the third aspect, 1t
1s possible to omit wiring from the controller to a component
to be controlled by the controller.

In accordance with a fourth aspect of the present inven-
tion, the operating device according to any one of the first to
third aspects further comprises a housing accommodating at
least the electrical switch and the electric generator. The
power storage 1s provided outside the housing.

With the operating device according to the fourth aspect,
it 1s further possible to tlexibly design a size of the power
storage.

In accordance with a fifth aspect of the present invention,
the operating device according to any one of the first to
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fourth aspects further comprises an electric wiring electri-
cally connecting the power storage to the electric generator.

With the operating device according to the fifth aspect, it
1s possible to supply the electric power generated by the
clectric generator with minimum loss of the electric power.

In accordance with a sixth aspect of the present invention,
the operating device according to any one of the first to fifth
aspects further comprises a rectifier electrically arranged
between the electric generator and the power storage.

With the operating device according to the sixth aspect, it
1s possible to eflectively store the electric power generated
by the electric generator.

In accordance with a seventh aspect of the present mnven-
tion, the operating device according to any one of the first to
sixth aspects 1s configured so that the second location 1s
defined on the operating member. The operating member has
an operational part to which a user applies force upon an
operation of the operating member and a non-operational
part opposite to the operational part. At least a part of the
power storage 1s provided 1n the non-operational part of the
operating member.

With the operating device according to the seventh aspect,
it 1s possible to provide the power storage in the operating
member.

In accordance with an eighth aspect of the present inven-
tion, the operating device according to the seventh aspect 1s
configured so that the non-operational part 1s opposite to the

operational part in a moving direction of the human powered
vehicle.

With the operating device according to the eighth aspect,
since the power storage can be disposed 1n the non-opera-
tional part which the user does not forcefully contact, 1t 1s
possible to utilize a dead space.

In accordance with a ninth aspect of the present invention,
the operating device according to the seventh or eighth
aspect 1s configured so that the operating member has a
recess 1n the non-operational part. At least a part of the
power storage 1s provided 1n the recess.

With the operating device according to the minth aspect,
since the power storage 1s provided 1n the recess, the power
storage 1s unlikely to interfere the operation of the operating
member.

In accordance with a tenth aspect of the present invention,
the operating device according to the ninth aspect 1s con-
figured so that the power storage has an attachment surface
extending along an inner surface of the recess.

With the operating device according to the tenth aspect,
the power storage 1s further unlikely to interfere the opera-
tion of the operating member.

In accordance with an eleventh aspect of the present
invention, the operating device according to the ninth or
tenth aspect 1s configured so that the operational part
includes an operational surface to which a user applies force
upon operation of the operating member. The recess has a
bottom surface opposite to the operational surface i the
moving direction of the human powered vehicle. The attach-
ment surface extends along the bottom surface.

With the operating device according to the eleventh
aspect, the power storage 1s further unlikely to interfere the
operation of the operating member. Further, 1t 1s possible to
attach a battery to the attachment surface.

In accordance with a twelfth aspect of the present mnven-
tion, the operating device according to any one of the first to
sixth aspects 1s configured so that the second location 1s
defined on the surface of the base member. The surface of
the base member 1includes an outer surface. At least a part of
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the power storage 1s provided between the outer surface of
the base member and a cover covering at least a part of the
base member.

With the operating device according to the twelfth aspect,
it 1s possible to protect the power storage by the cover.

In accordance with a thirteenth aspect of the present
invention, the operating device according to the twellth
aspect 1s configured so that the outer surface of the base
member has a non-holding surface on which the power
storage 1s provided.

With the operating device according to the thirteenth
aspect, since the power storage 1s provided on the non-
holding surface, 1t 1s possible to utilize a dead space.

In accordance with a fourteenth aspect of the present
invention, the operating device according to the thirteenth
aspect 1s configured so that the outer surface of the base
member has a load applied surface to which a user applies
a load. A first distance between the operating member and
the non-holding surface 1s shorter than a second distance
between the operating member and the load applied surface.

With the operating device according to the fourteenth
aspect, since the power storage 1s provided on the non-
holding surface to which a load 1s unlikely to be applied, 1t
1s possible to further utilize a dead space.

In accordance with a fifteenth aspect of the present
invention, the operating device according to the thirteenth or
fourteenth aspect 1s configured so that the power storage has
an attachment surface extending along the non-holding
surface.

With the operating device according to the fifteenth
aspect, 1t 1s possible to further utilize a dead space.

In accordance with a sixteenth aspect of the present
invention, the operating device according to any one of the
first to fifteenth aspects further comprises a braking mecha-
nism configured to actuate a brake device of the human
powered vehicle in response to an operation of the operating,
member.

With the operating device according to the sixteenth
aspect, 1t 1s possible to arrange the power storage 1n a dead
space of the brake operating member.

In accordance with a seventeenth aspect of the present
invention, the operating device according to any one of the
first to fifteenth aspects further comprises a hydraulic unit
configured to generate a hydraulic pressure 1n response to
the operation of the operating member.

With the operating device according to the seventeenth
aspect, 1t 1s possible to operate at least one of various types
of components 1 the human powered vehicle via the
hydraulic unit.

In accordance with an eighteenth aspect of the present
invention, the operating device according to any one of the
first to seventeenth aspects further comprises an additional
member movable with respect to the at least one of the base
member and the operating member. The first location 1s
defined 1n the additional member

With the operating device according to the eighteenth
aspect, 1t 1s possible to arrange the power storage in a dead
space of the additional member. Further, since the power
storage can be disposed 1n a different member from a
member 1 which the electrical switch and the electric
generator, 1t 1s possible to further tlexibly design a size of the
power storage.

In accordance with a nineteenth aspect of the present
invention, the operating device according to the eighteenth
aspect 1s configured so that the additional member 1s an
additional operating member configured to be movably
coupled to the operating member.
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With the operating device according to the nineteenth
aspect, 1t 1s possible to arrange the power storage 1n a dead
space of the additional operating member. Further, since the
power storage can be disposed 1n a different member from
a member 1 which the electrical switch and the electric
generator, 1t 1s possible to further flexibly design a size of the
power storage.

In accordance with a twentieth aspect of the present
invention, the operating device according to any one of the
first to nineteenth aspects 1s configured so that the operation
signal 1s a signal for operating a shifting device to change a
gear ratio of the human powered vehicle.

With the operating device according to the twentieth
aspect, 1t 1s possible to arrange the power storage 1n a dead
space. Further, since the power storage can be disposed 1n a
different member from a member 1n which the electrical

switch and the electric generator, 1t 1s possible to further
flexibly design a size of the power storage.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention and many
of the attendant advantages thereof will be readily obtained
as the same becomes better understood by reference to the
following detailed description when considered in connec-
tion with the accompanying drawings.

FIG. 1 1s a side elevational view of a bicycle equipped
with an operating device in accordance with a first embodi-
ment.

FIG. 2 15 a side elevational view of an operating device 1n
accordance with a first embodiment.

FIG. 3 1s a partial perspective view of the operating device
illustrated i FIG. 2.

FIG. 4 1s a front view of the operating device illustrated
in FIG. 2.

FIG. 5 1s a side elevational view of the operating device
illustrated in FIG. 2 with a cross-section of a base member.

FIG. 6 1s a top view of the operating device illustrated 1n
FIG. 2.

FIG. 7 1s a partial cross-sectional view of the operating
device illustrated in FIG. 1.

FIG. 8 1s a cross-sectional view of the operating device
taken along line VIII-VIII of FIG. 5.

FIG. 9 1s a schematic block diagram of the operating
device 1llustrated 1n FIG. 2.

FIG. 10 1s a cross-sectional view of the operating device
taken along line X-X of FIG. 5.

FIG. 11 1s a side elevational view of an operating device
in accordance with a second embodiment, with a cross-
section of a base member.

FIG. 12 15 a cross-sectional view of the operating device
taken along line XII-XII of FIG. 11.

FIG. 13 1s a partial rear elevational view of the operating
device illustrated in FIG. 11.

FIG. 14 1s a schematic block diagram of the operating
device 1illustrated 1n FIG. 11.

DESCRIPTION OF TH.

L1

EMBODIMENTS

The embodiment(s) will now be described with reference
to the accompanying drawings, wherein like reference
numerals designate corresponding or identical elements
throughout the various drawings.

First Embodiment

Referring initially to FIG. 1, a bicycle 2 as an example of
a human powered vehicle 1 includes an operating device 10
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in accordance with a first embodiment. The human powered
vehicle 1 1s a vehicle to travel with a motive power including
at least a human power of a rnider who rnides the human
powered vehicle 1. The human powered vehicle 1 has an
arbitrary number of wheels. For example, the human pow-
ered vehicle 1 has either one, two, three, four, or more than
five wheels. In this embodiment, the human powered vehicle
1 has a smaller size than that of a four-wheeled automobile,
but the human powered vehicle 1 can have an arbitrary size.
For example, the human powered vehicle 1 can be larger
than the four-wheeled automobile. The human powered
vehicles 1 include the bicycle 2, a tricycle, and a kick
scooter. While the bicycle 2 1s 1llustrated as a road bike, the
operating device 10 can be applied to a mountain bike or any
type of bicycle.

As seen 1 FIG. 1, the bicycle 2 includes a bicycle body
BB, a crank assembly CA, a rear sprocket assembly RSA, a
saddle BS, a seatpost SP, and a bicycle chain C. The bicycle
body BB includes a bicycle frame BF, a handlebar H, a stem
ST, and a front fork FF. The handlebar H 1s coupled to the
front fork FF via the stem ST. The crank assembly CS
includes a plurality of chain wheels CW arranged 1n a
transverse direction of the bicycle body BB. The rear
sprocket assembly RSA includes a plurality of sprockets
RSP arranged 1n the transverse direction. In the illustrated
embodiment, the crank assembly CA includes two of the
chain wheels CW, and the rear sprocket assembly RSA
includes eleven of the sprockets RSP. The bicycle chain C
engages with one of the chain wheels CW and one of the
sprockets RSP. The saddle BS 1s attached to the bicycle body
BB via the seatpost SP.

The bicycle 2 includes a first shifting device TM1 and a
second shifting device TM2. The first shifting device TM1
1s configured to shiit the bicycle chain C between the
sprockets RSP. The second shifting device TM2 1s config-
ured to shift the bicycle chain C between the chain wheels
CW. While the first shifting device TM1 1s a rear derailleur
and the second shifting device TM2 1s a front derailleur 1n
the illustrated embodiment, any type of bicycle shifting
device can be applied to the first shifting device TM1 and the
second shifting device TM2.

In the present application, the following directional terms
“front”, “rear”, “forward”, “rearward”, “left”, “right”,

“transverse”, “upward” and “downward” as well as any
other sumlar directional terms refer to those directions
which are determined on the basis of a user (e.g., a rider)
who sits on the saddle BS of the bicycle 2 with facing the
handlebar H. Accordingly, these terms, as utilized to
describe bicycle components, should be interpreted relative
to the bicycle 2 equipped with the bicycle components as
used 1n an upright riding position on a horizontal surface.

As seen 1n FIG. 2, the operating device 10 1s configured
to be mounted to the handlebar H. In this embodiment, the
operating device 10 1s configured to be mounted to a
drop-down handlebar. However, structures of the operating
device 10 can be applied to other operating devices mounted
to other type of handlebars such as a flat handlebar, a time
trial handlebar, and a bull horn handlebar. The handlebar H
can also be referred to as the drop-down handlebar H.

The operating device 10 1s operatively coupled to a
bicycle component BC1 such as a hydraulic brake (e.g. a
first brake device BD1, a second brake device BD2 (FIG.
1)), a hydraulic shifting device (e.g. TM1 or TM2), a
hydraulic suspension (e.g. SUS (FIG. 1)), and an adjustable
seatpost (e.g. SP). In this embodiment, the operating device
10 15 operatively coupled to the bicycle component BC1 via

a hydraulic hose C1.
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Furthermore, the operating device 10 1s operatively con-
nected to an additional component BC2 via wireless com-
munication. Examples of the additional component BC2
include an electric shifting device (e.g., a derailleur or an
internal-gear hub), an electric suspension, an electric seat-
post (e.g. SP) and a digital device (e.g., a cycle computer, a
cell phone or a music player). In this embodiment, the
operating device 10 1s operatively connected to an electric
shifting device provided as the additional component BC2
via wireless communication. The additional component BC2
can also be referred to as an electrical bicycle component
BC2.

In this embodiment, the operating device 10 1s a right
hand side control device configured to be operated by the
rider’s right hand to actuate the bicycle component BC1 and
the additional component BC2. However, the structures of
the operating device 10 can be applied to a left hand side
control device.

As seen 1 FIG. 2, the operating device 10 for the human
powered vehicle comprises a base section 11. The base
section 11 includes a base member 12 and a cover 13. The
cover 13 covers at least part of the base member 12.
Accordingly, the operating device 10 for the human powered
vehicle 1 comprises a base member 12. Further, the oper-
ating device 10 comprises an operating member 14 config-
ured to be movably coupled to the base member 12. The base
member 12 1s made of a metallic matenial (e.g., aluminum)
or a non-metallic material (e.g., a resin material). The
operating member 14 1s made of a metallic matenal (e.g.,
aluminum) or a non-metallic material (e.g., a resin materal).
The cover 13 1s made of a material different from the
material of the base member 12. For example, the cover 13
1s made of an elastic material such as rubber. The base
member 12 1s configured to be attached to the human
powered vehicle 1. More specifically, the base member 12
includes a first end 12 A to be mounted to a bicycle handlebar
(e.g., acurved part H1) and a second end 12B opposite to the
first end 12A. The base member 12 extends between the first
end 12A and the second end 12B. The operating device 10
further comprises a mounting clamp 16 to be coupled to the

handlebar H. The mounting clamp 16 1s attached to the first
end 12A of the base member 12 to couple the first end 12A

to the handlebar H.

As seen 1n FIG. 2, the base member 12 includes a surface
12S. As seen 1 FIG. 3, the mounting clamp 16 has an
annular shape. The surface 12S of the base member 12
includes a mounting surface 12E disposed at the first end
12A. The mounting surface 12E has a curved shape corre-
sponding to the drop-down handlebar H. Specifically, the
mounting surface 12EF has the curved shape corresponding to
an outer peripheral surface of the curved part H1. The
surface of the base member 12 includes an outer surface 120
other than the mounting surface 12E. At least a part of the
outer surface 120 1s covered by the cover 13. The remaining
part of the outer surface 120 1s exposed to the outside 1n a
mounting state where the operating device 10 1s mounted to
the handlebar H.

As seen 1n FIG. 2, the base member 12 includes an end
surface 12F provided at the second end 12B. The end surface
12F 1s farthest from the mounting surface 12E 1n the base
member 12. The base member 12 includes a grip portion
12C arranged between the first end 12A and the second end
12B. A user applies force to the grip portion 12C upon
operation of the operating member 14. The base member 12
includes a pommel portion 12D disposed at the second end
12B. The pommel portion 12D extends obliquely upward
from the grip portion 12C. For example, the pommel portion
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12D 1s disposed at a position higher than a position of the
first end 12A 1n the mounting state of the operating device
10. The pommel portion 12D can also be configured to be
graspable iI needed and/or desired. Thus, a user applies a
load to the grip portion 12C and the pommel portion 12D.
Accordingly, the grip portion 12C and the pommel portion
12D can be referred to as a load applied surface LAS. The
outer surtace 120 of the base member 12 has a load applied
surface LAS to which a user applies a load. In addition, the
outer surtace 120 of the base member 12 has a non-holding
surface NHS opposite to the load applied surface LAS in a
height direction DO of the bicycle 2 in the mounting state of
the operating device 10.

As seen 1n FIG. 2, the operating member 14 1s pivotally
coupled to the base member 12 about a first pivot axis Al.
The operating member 14 1s pivotable relative to the base
member 12 between a first rest position P11 and a first
operated position P12 1n a first operating direction D1. The
operating member 14 1s provided as a brake operating lever
pivotable about the first pivot axis Al. The first operating
direction D1 1s a circumierential direction defined about the
first pivot axis Al. The operating member 14 has a free end
14 A farthest from the first pivot axis Al in the operating
member 14 when viewed from a first direction D2 (FIG. 4)
parallel to the first pivot axis Al. As seen 1n FIG. 4, a first
distance L1 between the free end 14A of the operating
member 14 and the non-holding surface NHS 1s shorter than
a second distance L2 between the free end 14A of the
operating member 14 and the load applied surface LAS.
Briefly speaking, the first distance L1 between the operating
member 14 and the non-holding surface NHS 1s shorter than
the second distance 1.2 between the operating member 14
and the load applied surface LAS.

As seen 1n FIG. 4, the operating device 10 further com-
prises an additional operating member 18 movably coupled
to the operating member 14. In this embodiment, the addi-
tional operating member 18 i1s pivotally coupled to the
operating member 14 about a second pivot axis A2. In other
words, the additional operating member 18 1s movably
mounted relative to the base member 12. The additional
operating member 18 1s pivotable relative to the operating
member 14 between a second rest position P21 and a second
operated position P22 1n a second operating direction D3
different from the {first operating direction D1. In this
embodiment, the second operating direction D3 1s a circum-
terential direction defined about the second pivot axis A2.
The additional operating member 18 can be directly mov-
ably coupled to the base member 12.

In the present application, the term “rest position™ as used
herein refers to a position at which a movable part such as
the operating member 14 and the additional operating mem-
ber 18 remains stationary in a state where the movable part
1s not operated by the user. The term “operated position™ as
used herein refers to a position at which the movable part has
been operated by the user to perform the operation of the
bicycle component.

As seen 1n FIG. 5, the operating device 10 turther com-
prises a first pivot shait 20 pivotally coupling the operating
member 14 to the base member 12 about the first pivot axis
Al. The first pivot shait 20 defines the first pivot axis Al.
The operating member 14 1s biased by a first biasing member
21 toward the first rest position P11 relative to the base
member 12. Thus, the operating member 14 1s at the first rest
position P11 in a state where the operating member 14 1s not
operated by the user.

The operating device 10 further comprises a second pivot
shaft 22 pivotally coupling the additional operating member
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18 to the operating member 14 about the second pivot axis
A2. The second pivot shait 22 defines the second pivot axis
A2. The second pivot shaft 22 1s secured to the operating
member 14. Thus, the additional operating member 18 1s
pivotable together with the operating member 14 relative to
the base member 12 about the first pivot axis Al 1n the first
operating direction D1.

The second pivot axis A2 1s disposed below the first pivot
axis Al in the mounting state of the operating device 10. The
second pivot shait 22 1s disposed below the first pivot shait
20 1n the mounting state of the operating device 10. How-
ever, the positional relationship between the first pivot axis
Al and the second pivot axis A2 1s not limited to this
embodiment. The positional relationship between the first
pivot shait 20 and the second pivot shaft 22 1s not limited to
this embodiment.

As seen 1n FIG. 6, the second pivot axis A2 1s non-parallel
to the first pivot axis Al. Specifically, the second pivot axis
A2 1s perpendicular to the first pivot axis Al when viewed
from above the operating device 10 1n the mounting state of
the operating device 10. However, the second pivot axis A2
can be inclined relative to the first pivot axis A1 when
viewed from above the operating device 10 1n the mounting
state of the operating device 10.

While the additional operating member 18 1s used as a
shift operating member 1n this embodiment, the additional
operating member 18 can be used as an operating member
other than the shift operating member. For example, the
additional operating member 18 can be used as a suspension
operating member 1 a case where the electrical bicycle
component includes the electric suspension (e.g. SUS). The
additional operating member 18 can be used as a seatpost
operating member 1 a case where the electrical bicycle
component includes the electric seatpost (e.g. SP).

As seen 1n FIG. 4, the operating member 14 has a curved
shape when viewed from a second direction D4 (FIG. 5)
parallel to the second pivot axis A2. The free end 14A 1s
oflset from a proximal end 14B of the operating member 14
in the first direction D2. However, the operating member 14
can have a straight shape extending from the proximal end
14B to the free end 14A when viewed from the second
direction D4. In such an embodiment, the second rest
position P21 of the additional operating member 18 1s
adjusted toward a transverse center plane CP of a bicycle.
The transverse center plane CP 1s defined as a center plane
of the handlebar H or a bicycle frame of the bicycle 1 a
transverse direction of the bicycle 1n the upright niding
position.

As seen 1n FIG. 7, the operating device 10 further com-
prises a hydraulic umt 26 configured to generate a hydraulic
pressure 1n response to an operation of the operating mem-
ber 14. The hydraulic unit 26 i1s coupled to the operating
member 14 to operate the bicycle component BC1 in
response to a pivotal movement of the operating member 14
relative to the base member 12. Typically, the bicycle
component BC1 1s a hydraulic brake BD1, BD2, thereby the
hydraulic unit 26 can be referred to as a braking mechanism
26 configured to actuate a brake device BD1, BD2 of the
human powered vehicle 1 1n response to an operation of the
operating member 14. That 1s, the operating device 10
further comprises the braking mechanism 26. In this
embodiment, the braking mechanism 26 i1s a hydraulic
braking mechanism, but 1n place of the hydraulic unit 26, the
operating device 10 can include a mechanical braking
mechanism including a conventional cable operating struc-
ture to move a mechanical control cable connected to a brake
device BD1, BD2 1n response to the operation of the
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operating member 14. Further, as described above, the
hydraulic unit 26 can be configured to operate the hydraulic
shifting device (e.g. TM1 or TM2), the hydraulic suspension
(e.g. SUS (FIG. 1)), or the adjustable seatpost (e.g. SP) as
the bicycle component BC1.

The hydraulic unit 26 comprises a cylinder bore 28, a
piston 30, and a hydraulic reservoir 32. The piston 30 1s
movably provided in the cylinder bore 28. The hydraulic
reservoir 32 1s connected to the cylinder bore 28. The piston
30 1s movable relative to the cylinder bore 28 between an
initial position P31 and an actuated position P32. The
cylinder bore 28 and the piston 30 define a hydraulic
chamber 34. The hydraulic reservoir 32 1s connected to the
hydraulic chamber 34. The hydraulic chamber 34 1s con
nected to the bicycle component BC1 via the hydraulic hose
C1. The base member 12 includes a fluid passageway 36.
The hydraulic chamber 34 1s connected to the hydraulic hose
C1 via the fluid passageway 36. For example, the hydraulic
reservoir 32 includes a recess (an opeming) 32A, a dia-
phragm 32B, and a lid 32C. The recess 32A 1s provided in
the base member 12. The diaphragm 32B 1s provided 1n the
recess 32A. The Iid 32C 1s attached to the base member 12
to cover the recess 32A. A reservolr chamber 32D 1s defined
by the recess 32A and the diaphragm 32B. The reservoir
chamber 32D i1s connected to the hydraulic chamber 34 via
at least one connection hole (not shown).

The hydraulic unit 26 includes a return spring 38 and a
piston rod 40. The return spring 38 1s provided in the
hydraulic chamber 34 to bias the piston 30 toward the 1nitial
position P31. The piston rod 40 1s operatively coupled to the
piston 30. The operating member 14 includes a guide 42 to
transmit a pivotal movement of the operating member 14 to
the piston rod 40. The return spring 38 biases the piston rod
40 toward the guide 42. The piston rod 40 1s 1n slidable
contact with the guide 42.

The hydraulic unit 26 1s at least partly disposed 1n the base
member 12. In this embodiment, the hydraulic unit 26 1s
entirely disposed 1n an outline of the base member 12 when
viewed from the first direction D2. However, the hydraulic
unit 26 can be partly disposed 1n the base member 12. For
example, at least one of the piston 30 and the hydraulic
reservoir 32 can be partly disposed at another member (e.g.,
the operating member 14 or the additional operating member
18) which i1s a separate member from the base member 12.
Furthermore, the cylinder bore 28 1s provided in the base
member 12. However, the cylinder bore 28 can be provided
in another member (e.g., the operating member 14 or the
additional operating member 18) which 1s a separate mem-
ber from the base member 12.

As seen 1n FIG. 5, the operating device 10 comprises an
clectrical switch 46. The electrical switch 46 1s configured to
be activated by an input operation from a user. The electrical
switch 46 1s provided on a first location. More specifically,
the electrical switch 46 1s disposed at the additional oper-
ating member 18 to be activated by the input operation from
the user. The electrical switch 46 1s attached to the additional
operating member 18 to be activated 1n response to a pivotal
movement of the additional operating member 18 relative to
the operating member 14. However, the electrical switch 46
can be disposed at a different member from the additional
operating member 18. The operating device 10 further
comprises an additional member (e.g. the additional oper-
ating member 18) movable with respect to the at least one of
the base member 12 and the operating member 14. The
additional member (e.g. the additional operating member
18) 1s movable with respect to the at least one of the base
member 12 and the operating member 14 without separating,
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from the operating device 10 in the mounting state of the
operating device 10. More specifically, the additional oper-
ating member 18 1s movable with respect to the base
member 12 without separating from the operating device 10
in the mounting state of the operating device 10. The first
location 1s defined 1n the additional member. More specifi-
cally, the additional member 1s the additional operating
member 18. The first position 1s defined 1n the additional
operating member 18. In a case where the additional mem-
ber 1s not the additional operating member 18, the additional
operating member 18 can be omitted from the operating
device 10. While the electrical switch 46 1s a normally open
switch 1n this embodiment, other type of switches can be
applied to the operating device 10.

While the electrical switch 46 are used as a shift control
switch 1n this embodiment, at least one of the electrical
switch 46 can be used as a switch other than the shift control
switch. For example, the additional operating member 18
can be used as a suspension control switch 1n a case where
the additional component BC2 includes the electric suspen-
sion SUS. The additional operating member 18 can be used
as a seatpost control member 1n a case where the additional
component BC2 includes the electric seatpost (e.g. SP).

As seen 1in FIGS. 5 and 8, the operating device 10 further
comprises a housing 350. More specifically, the additional
operating member 18 includes a housing 50. The electrical
switch 46 1s attached to the housing 50. In other words, the
housing 50 accommodates the electrical switch 46. The
housing 50 includes an attachment base 50A and a cover
50B. The cover 50B i1s detachably attached to the attachment
base S0A with fasteners 51 such as screws. An internal space
50C 1s defined by the attachment base S0A and the cover

50B. The internal space 50C i1s sealed by seal members (not
shown) 1n a state where the cover 50B 1s attached to the
attachment base 50A. The electrical switch 46 1s disposed 1n
the 1nternal space 50C of the housing 50.

The term “detachably mounted” or “detachably mount-
ing”, as used herein, encompasses configurations 1n which
an element directly secured to another element by directly
allixing the element to the other element while the element

1s detachable from the other element without substantial
damage; and configurations in which the element 1s 1ndi-
rectly secured to the other eclement via intermediate
member(s) while the element 1s detachable from the other
clement and the intermediate member(s) without substantial
damage. This concept also applies to words of similar
meaning, for example, “detachably attached”, “detachably
joimed”, “detachably connected”, *“detachably coupled”,
“detachably secured”, “detachably bonded”, *“detachably
fixed” and their derivatives.

As seen 1n FIG. 8, the operating member 14 includes an
actuation part 52 disposed to face the electrical switch 46 to
press the electrical switch 46 1n response to the movement
of the additional operating member 18 1n the second oper-
ating direction D3 relative to the operating member 14. The
actuation part 52 can be disposed at the base member 12.

The actuation part 52 includes a projection 52 A to face the
clectrical switch 46. The operating member 14 includes a
receiving part 54. The receiving part 34 1s spaced part from
the actuation part 52 1n the second operating direction D3.
The electrical switch 46 and the housing 50 are disposed
between the actuation part 52 and the receiving part 54 1n the
second operating direction D3. The additional operating
member 18 1s contactable with the receiving part 34. The
additional operating member 18 1s positioned at the second
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rest position P21 by the receiving part 54 1n a state where the
additional operating member 18 1s in contact with the
receiving part 34.

The operating device 10 comprises a switch biasing
member 56. The switch biasing member 56 1s disposed
between the electrical switch 46 and the actuation part 52 to
bias the additional operating member 18 toward the second
rest position P21. Thus, the additional operating member 18
1s positioned at the second rest position P21 by the receiving
part 54 1n a state where the additional operating member 18
1s not operated by the user.

As seen 1 FIG. 8, the operating device 10 comprise a
button element 58 to transmit, to the electrical switch 46, the
movement of the additional operating member 18 1n the
second operating direction D3 relative to the operating
member 14. The button element 58 1s disposed at the
housing 50 to face the actuation part 532 in the second
operating direction D3. Specifically, the button element 58 1s
disposed to face the projection 52A in the second operating
direction D3. In this embodiment, the switch biasing mem-
ber 56 includes a coil spring. The switch biasing member 56
1s held by the projection 52A and the button element 58.

The button element 38 1s 1n contact with the projection
52 A 1n a state where the additional operating member 18 1s
at the second operated position P22. This contact closes the
electrical switch 46 to be activated by the mput operation.
The electrical switch 46 1s open not to be activated by the
input operation 1 a state where the additional operating
member 18 15 at the second rest position P21.

As seen 1n FIG. 5, the operating device 10 comprises a
controller 59 configured to generate an operation signal 1n
response to an operation of the electrical switch 46. Typi-
cally, the operation signal 1s a signal for operating a shifting
device (e.g. TM1, TM2) to change a gear ratio of the human
powered vehicle 1. In this embodiment, the gear ratio 1s
defined as a total number of teeth of one of the chain wheels
CW with which the bicycle chain C engages divided by a
total number of teeth of one of the sprockets RSP with which
the bicycle chain C engages. The controller 59 1s electrically
connected to the electrical switch 46. In this embodiment, as
seen 1n FIG. 9, the controller 39 includes a processor 59A
and a memory 59B. Thus, the controller 59 can also be
referred to as a control circuitry 59 in the present applica-
tion. The processor 59A includes a central processing unit
(CPU) and a memory controller. The memory 39B 1s con-
nected to the processor 539A. The memory 59B includes a
read only memory (ROM) and a random access memory
(RAM). The ROM includes a non-transitory computer-
readable storage medium. The RAM includes a transitory
computer-readable storage medium. The memory 359B
includes storage areas each having an address in the ROM
and the RAM. The processor 59 A controls the memory 59B
to store data in the storage areas of the memory 39B and
reads data from the storage areas of the memory 59B. The
memory 39B (e.g., the ROM) stores a program. The program
1s read 1nto the processor 59A, and thereby functions of the
controller 59 (e.g., at least part of functions of generating
operation signal and controlling a communicator 60, which
1s described hereinafter).

As seen 1n FIG. 5, the operating device 10 further com-
prises the communicator 60 to wirelessly transmit the opera-
tion signal generated by the controller 59. The communica-
tor 60 1s electrically connected to the controller 59 to
wirelessly transmit the operation signal to the additional
component BC2 1n response to the input operation. The
controller 59 and the commumnicator 60 can be integrated
into a single device but can separate from each other. The
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controller 39 and communicator 60 are disposed at one of
the base member 12, the operating member 14, and the
additional operating member 18. In this embodiment, the
controller 59 and the communicator 60 are disposed at the
additional operating member 18. However, the controller 59
and the communicator 60 can be disposed at one of the base
member 12 and the operating member 14.

As seen 1n FIG. 8, the controller 59 and communicator 60
are attached to the additional operating member 18. In this
embodiment, the controller 59 and the communicator 60 are
integrally provided with the electrical switch 46 as a single
unit. The operating device 10 comprises a substrate 62. The
electrical switch 46, the controller 59, and the communicator
60 arec mounted on the substrate 62 and electrically con-
nected to each other via the substrate 62. The substrate 62 1s
secured to the additional operating member 18 (e.g., the
housing 50).

As seen 1n FIGS. § and 9, the operating device 10
comprises an antenna 64 connected to the communicator 60.
The antenna 64 1s mounted on the substrate 62. The com-
municator 60, the substrate 62, and the antenna 64 are
disposed in the internal space 50C of the housing 50. The
communicator 60 wirelessly transmits the wireless signal
based on the input operation via the antenna 64. The antenna
64 can be included 1n the communicator 60 or can be
integrally provided with the communicator 60 as a single
module or unit.

In this embodiment, as seen 1n FIG. 9, the communicator
60 includes a signal generating circuit 60A, a signal trans-
mitting circuit 60B, and a signal receiving circuit 60C. Thus,
the communicator 60 can also be referred to as a wireless
communication circuitry 60 1n the present application.

The signal generating circuit 60A 1s configured to gener-
ate a wireless signal based on the operation signal generated
by the controller 59 1n response to the mput operation
received by the electrical switch 46. The signal generating,
circuit 60A superimposes digital signals on carrier wave
using a predetermined wireless communication protocol to
generate the wireless signals. The signal transmitting circuit
60B 1s configured to transmit the wireless signal via the
antenna 64 in response to the input operation received by the
clectrical switch 46. In this embodiment, the signal gener-
ating circuit 60A can encrypt control information (e.g., shit
information) to generate encrypted wireless signals. The
signal generating circuit 60A can be configured to encrypt
digital signals stored in the memory 39B using a crypto-
graphic key. The signal transmitting circuit 60B can be
configured to transmit the encrypted wireless signals. Thus,
typically, the communicator 60 1s configured to wirelessly
transmit the wireless signal to upshiit or downshift the
additional component BC2 when the electrical switch 46 1s
closed to be activated by the mput operation.

Further, the signal recerving circuit 60C 1s configured to
receive a wireless signal from the additional component
BC2 via the antenna 64. In this embodiment, the signal
receiving circuit 60C 1s configured to decode the wireless
signal to recognize information wirelessly transmitted from
the additional component BC2. The signal recerving circuit
60C may decrypt the encrypted wireless signal using the
cryptographic key. Namely, the communicator 60 1s config-
ured to transmit a wireless signal to control other electrical
bicycle components than shifting devices TM1, TM2 and to
receive a wireless signal to recognize information from other
clectrical bicycle components than shifting devices TMI,
TM2. In other words, the communicator 60 1s provided as a
wireless transmitter and a wireless recerver. The other elec-
trical bicycle components can include the electric suspen-
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sion (e.g. SUS) and the electric seatpost (e.g. SP). In this
embodiment, the communicator 60 1s integrally provided as
a single module or unit. However, the communicator 60 can
be constituted of a wireless transmitter and a wireless
receiver which are provided as separate modules or units
arranged at diflerent positions from each other. The signal
receiving circuit 60C can be omitted from the communicator
60.

As seen 1 FIGS. 5 and 9, the operating device 10 further
comprises an informing unit 66. The informing unit 66 is
clectrically connected to at least one of the controller 59 and
the communicator 60 to mnform a user of a status of at least
one of the controller 59 and the communicator 60. The
informing umt 66 1s disposed on at least one of the base
member 12, the operating member 14, and the additional
operating member 18. In this embodiment, the informing
unit 66 1s disposed on the additional operating member 18.
However, the informing unit 66 can be disposed on at least
one of the base member 12 and the operating member 14
instead of or 1in addition to on the additional operating
member 18. Examples of the status of the communicator 60
include a signal transmission status and a power storage
status.

As seen 1n FIG. 9, the informing unit 66 1s mounted on the
substrate 62. The mforming unit 66 1s disposed in the
internal space S0C of the housing 50. The informing unit 66
1s electrically connected to the controller 59 and the com-
municator 60 via the substrate 62. The informing unit 66
includes a light emitting element such as a light emitting
diode (LED). However, the mforming unit 66 can include
other elements such as a buzzer instead of or 1 addition to
the light emitting element. Light from the informing unit 66
1s visible from outside of the operating device 10 via a clear
window 67 (FIG. 5).

As seen 1 FIG. 9, the operating device 10 comprises a
power storage 68. The power storage 68 1s electrically
connected to the controller 39 and the communicator 60. The
power storage 68 1s configured to supply electrical power to
the controller 539. The power storage 68 1s configured to
supply electrical power to the communicator 60. In this
embodiment, the power storage 68 1s electrically connected
to the controller 59 and the communicator 60 to supply
clectric energy (e.g., a power source voltage) to the control-
ler 39 and the communicator 60. The power storage 68
supplies the electric energy to other elements via the con-
troller 59 and the communicator 60. However, the power
storage 68 can be clectrically connected to the other ele-
ments without via the controller 59 and the communicator
60.

The power storage 68 1s provided on a second location
different from the first location. The second location 1is
defined on at least one of the operating member 14 and the
surface 1285 of the base member 12. The power storage 68
1s provided on the second location such that the at least part
of the power storage 68 1s not covered by the at least one of
the base member 12 and the operating member 14. In the
first embodiment, the second location 1s defined on the
surface 125 of the base member 12. More specifically, as
seen 1 FIGS. 2, 5, and 7, the power storage 68 1s provided
on the non-holding surface NHS.

In this embodiment, the power storage 68 includes a
battery 68A and a battery holder 68B. The battery 68A 1s
detachably mounted to the battery holder 68B. Examples of
the battery 68A include a primary battery 68A such as a
lithium manganese dioxide battery, and a secondary battery
such as a lithtum-1on secondary battery or a capacitor. In this
embodiment, the battery 68 A 1s a secondary battery. As seen
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in FIGS. 5, 7, and 10, the battery 68 A and the battery holder
68B are disposed in the base member 12. The battery holder
68B 1s secured to the base member 12. In the illustrated
embodiment, the power storage 68 1s provided on the outer
surface 120. However, the power storage 68 can be pro-
vided on an inner surface of the base member 12. In this
case, the battery holder 68B can be provided on the inner
surtace of the base member 12.

As seen 1n FIGS. 8 and 9, the operating device 10
comprises an electric generator 70 configured to generate
clectric power 1n response to the operation of the electrical
switch 46. The electric generator 70 1s provided on the first
location. As described above, 1n this embodiment, the first
position 1s defined 1n the additional member. More specifi-
cally, the additional member i1s the additional operating
member 18. The electric generator 70 1s configured to
generate the electric energy using pressure and/or vibration.
In this embodiment, the electric generator 70 1s configured
to generate electric energy (e.g., alternating current) using,
pressure and/or vibration caused by a movement of at least
one of the operating member 14, the additional operating
member 18, and the button element 38. Examples of the
clectric generator 70 includes a piezoelectric element. The
clectric generator 70 1s attached to the electrical switch 46
and 1s disposed between the electrical switch 46 and the
button element 58. However, the electric generator 70 can be
disposed at other positions. The electric generator 70 1s
clectrically connected to the substrate 62. The electric gen-
erator 70 1s electrically connected to the controller 59 and
the communicator 60 via the substrate 62. As seen 1n FIG.
8, the housing 50 accommodates the electric generator 70.
Accordingly, the housing 50 accommodates at least the
clectrical switch 46 and the electric generator 70. As seen 1n
FIGS. 5 and 9, the power storage 68 1s provided outside the
housing 50. Since the operating device 10 further comprises
an electric wiring 72 electrically connecting the power
storage 68 to the electric generator 70, the power storage 68
1s configured to store the electric power generated by the
clectric generator 70. As seen 1n FIG. 4, the electric wiring
72 electrically connects the communicator 60 and the power
storage 68. The electric wiring 72 extends from the com-
municator 60 to the power storage 68 along the operating
member 14 and/or the additional operating member 18. As
seen 1n FIG. 9, the electric wiring 72 electrically connects
the substrate 62 to the battery holder 68B.

As seen 1in FIGS. 7 and 9, the operating device 10 further
comprises a rectifier 74 electrically arranged between the
clectric generator 70 and the power storage 68. In other
words, the electric generator 70 1s electrically connected to
the power storage 68 via the rectifier 74. In this embodiment,
the rectifier 74 1s disposed at the base member 12. More
specifically, as seen in FIG. 7, the electric generator 70 1s
disposed 1n the battery holder 68B and 1s electrically con-
nected to the battery holder 68B. The rectifier 74 1s config-
ured to rectily the electric energy generated by the electric
generator 70. Since the electric generator 70 and the rectifier
74 have been well known 1n the electronics field, they will
not be described and/or illustrated 1n detail here for the sake
of brevity. The rectifier 74 can be omitted from the operating
device 10. The power source voltage 1s applied from the
power storage 68 to the controller 39 and the communicator
60 via the electric wiring 72 or a different connection cable.

As seen 1n FI1G. 9, the communicator 60 includes a voltage
regulator 61. The voltage regulator 61 1s configured to
regulate the power source voltage to a level at which various
circuits of the controller 59, the communicator 60, and the
informing unit 66 can properly operate. The voltage regu-
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lator 61 1s configured to supply the regulated voltage to the
processor 59A, the memory 39B, the signal generating
circuit 60A, the signal transmitting circuit 60B, the signal
receiving circuit 60C, and the informing unit 66. The voltage
regulator 61 can be provided in the power storage 68.

The voltage regulator 61 1s configured to switch the power
source voltage between the battery 68A and the electric
generator 70. At first, for example, the communicator 60
preferentially uses the electric energy generated by the
clectric generator 70 to transmit the wireless signal based on
the nput operation received by the electrical switch 46.
When the transmission of the wireless signal 1s completed
using only the electric energy generated by the electric
generator 70, the voltage regulator 61 interrupts supply of
the electric energy from the battery 68A to reduce the
standby power consumption of the battery 68A. When the
transmission of the wireless signal 1s not completed due to
isuilicient electric energy, the communicator 60 uses the
clectric energy supplied from the battery 68 A to transmit the
wireless signal based on the input operation received by the
clectrical switch 46. The remaining electric energy gener-
ated by the electric generator 70 can be charged to a
secondary battery 68A (not shown) if necessary. In such an
embodiment, the secondary battery 68A 1s provided in the
power storage 68 1nstead of or 1n addition to the battery 68A.
Additionally or alternatively, an additional secondary bat-
tery such as a capacitor can be disposed on the substrate 62
to charge the remaining electric energy to supply the charged
energy to at least one of the controller 59, the communicator
60, and the mnforming unit 66.

As seen 1n FIG. 10, the base member 12 includes an
accommodation space 75 in which the power storage 68 i1s
provided. In this embodiment, the power storage 68 1is
provided 1n the accommodation space 75. The electrical
switch 46 and the electric generator 70 are provided outside
the accommodation space 75. The accommodation space 75
includes an outer opening 75A.

As seen 1n FIG. 10, at least a part of the power storage 68
1s provided between the outer surface 120 of the base
member 12 and the cover 13 covering at least a part of the
base member 12. The power storage 68 1s disposed between
the base member 12 and the cover 13 1n the height direction
D0 1n the mounting state of the operating device 10. That 1s,
the at least part of the power storage 68 1s not covered by the
at least one of the base member 12 and the operating
member 14. More specifically, the at least part of the power
storage 168 1s not covered by the base member 12. The
power storage 68 1s at least partly disposed closer to the
non-holding surface NHS than the load applied surface LA
in the height direction D0. The battery holder 68B has an
attachment surface 68AS on which the battery 68A 1is
provided. As seen 1n FIG. 10, the power storage 68 has the
attachment surface 68AS extending along the non-holding
surface NHS.

In this embodiment, the power storage 68 1s partly dis-
posed closer to the non-holding surface NHS than the
hydraulic unit 26 1n the height direction D0 in the mounting
state of the operating device 10. The battery 68 A, the battery
holder 68B, and the rectifier 74 are disposed between the
load applied surface LAS and the non-holding surface NHS

in the height direction D0 in the mounting state of the
operating device 10. The battery 68A, the battery holder
688, and the rectifier 74 are closer to the non-holding
surface NHS than the load applied surface LAS 1n the height
direction D0 1n the mounting state of the operating device.
However, the communicator 60 can be disposed between the
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load applied surface LAS and the non-holding surface NHS
in the height direction D0 in the mounting state of the

operating device 10.

In the 1llustrated embodiment, the power storage 68 1s
only covered by the cover 13. However, the operating device
10 can further comprise an additional cover detachably
attached to the base member 12 to at least partly cover the
outer opeming 75A of the accommodation space 75. The
additional cover 1s made of a material different from the
material of the base member 12. The additional cover can
seal the accommodation space 75.

In the illustrated embodiment, each of the cylinder bore
28, the piston 30, and the hydraulic reservoir 32 does not
overlap with the power storage 68 when viewed from the
first direction D2. However, at least one of the cylinder bore
28, the piston 30, and the hydraulic reservoir 32 can partly
overlap with the power storage 68 when viewed from the
first direction D2.

Second Embodiment

A operating device 210 in accordance with a second
embodiment will be described below referring to FIGS. 11
to 13. The operating device 210 has the same structure
and/or configuration as those of the operating device 10
except for the arrangement of the power storage 68. In
addition, the cover 13 can be omitted in this embodiment.
Thus, elements having substantially the same function as
those 1n the first embodiment will be numbered the same
here and will not be described and/or illustrated again in
detail here for the sake of brevity.

As seen 1 FIGS. 11 to 13, in the operating device 210 of
the second embodiment, the operating device 210 comprises
a power storage 168 disposed on the operating member 14.
The operating member 14 has an operational part 76 to
which a user applied force upon operation of the operating
member 14 and a non-operational part 78 opposite to the
operational part 76. More specifically, the non-operational
part 78 1s opposite to the operational part 76 in a moving
direction D3 (FIGS. 1 and 12) of the human powered vehicle
1. The power storage 168 1s provided on a second location
different from the first location as described 1n the first
embodiment. In the second embodiment, the second location
1s defined 1n the operating member 14. The at least a part of
the power storage 168 1s provided in the non-operational
part 78 of the operating member 14. More specifically, as
seen 1 FIGS. 12 and 13, the operating member 14 has a
recess 80 1n the non-operational part 78. At least a part of the
power storage 168 1s provided 1n the recess 80.

As seen 1n FIG. 12, the operational part 76 includes an
operational surface 76S to which a user applies force upon
operation of the operating member 14. The recess 80 has a
bottom surface 80BS opposite to the operational surface 76S
in the moving direction D5 of the human powered vehicle 1.
The actuation part 52 has an 1nner surface 52IS facing the
clectrical switch 46. The receiving part 54 has an inner
surface 54IS which the additional operating member 18
contacts when the additional operating member 18 1s posi-
tioned at the second rest position P21. The bottom surface
80BS connects the iner surface 521IS of the actuation part
52 and the mner surface 54IS of the receiving part 541S. The
bottom surface 80BS, the inner surface 52IS of the actuation
part 52, and the inner surface 541S of the receiving part 541S
constitutes an 1nner surface 80IS of the recess 80.

The power storage 168 includes a battery holder 168B
having an attachment surface 168AS on which the battery
68A 1s provided. As seen 1 FIGS. 12 and 13, the power
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storage 168 has the attachment surface 168AS extending
along the inner surface 80IS of the recess 80. More specifi-
cally, the attachment surface 168AS extends along the
bottom surface 80BS. As seen 1n FIGS. 12 and 13, the at
least part of the power storage 168 1s not covered by the at
least one of the base member 12 and the operating member
14. More specifically, the at least part of the power storage
168 1s not covered by the operating member 14.

Since the battery holder 168B 1s disposed 1n the operating
member 14, the battery 68 A and the rectifier 74 are disposed
in the operating member 168B, thereby the arrangement the
clectric wiring 72 1s changed as compared to the first
embodiment. As seen 1n FIGS. 11 and 14, the electric wiring
72 extends from the additional operating member 18 to the
operating member 14. As seen in FIGS. 11 to 13, the
clectrical switch 46 and the electric generator 70 are pro-
vided on an additional member (the additional operating
member 18) which 1s movable with respect to at least one of
the base member 12 and the operating member 14 without
separating from the operating device 210. More specifically,
the additional operating member 18 1s movable with respect

to the operating member 14 without separating from the
operating device 210 1n the mounting state of the operating
device 210.

In the illustrated embodiment, the operating device 210
can further comprise an additional cover detachably attached
to the operating member 14 between the additional operating
member 18 and the power storage 168. The additional 1s
made of a material different from the material of the addi-
tional operating member 18. The additional cover can seal
the recess 80.

The above structures of the operating device 210 of the
second embodiment can be applied to the first embodiment.
Accordingly, the operating device comprises both the power
storage 68 and the power storage 168. Even in this case, the
clectrical switch 46 and the electric generator 70 are pro-
vided on an additional member (the additional operating
member 18) which 1s movable with respect to the base
member 12 and the operating member 14 without separating,
from the operating device in the mounting state of the
operating device.

The term “comprising” and 1ts derivatives, as used herein,
are mtended to be open ended terms that specily the pres-
ence ol the stated features, elements, components, groups,
integers, and/or steps, but do not exclude the presence of
other unstated features, elements, components, groups, 1nte-
gers and/or steps. This concept also applies to words of

similar meaning, for example, the terms “have”, “include”
and their derivatives.
The terms “member”, “section”, “portion”, “part”, “cle-

ment”, “body” and “structure” when used in the singular can
have the dual meaning of a single part or a plurality of parts.

The ordinal numbers such as “first” and “second” recited
in the present application are merely 1dentifiers, but do not
have any other meanings, for example, a particular order and
the like. Moreover, for example, the term “first element”
itself does not imply an existence of “second element™, and
the term “second element” 1tself does not imply an existence
of “first element.”

The term “pair of”, as used herein, can encompass the
configuration in which the pair of elements have different
shapes or structures from each other in addition to the
configuration in which the pair of elements have the same
shapes or structures as each other.

Fmallyj terms of degree such as “substantially”, “about™
and “approximately” as used herein mean a reasonable
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amount of deviation of the modified term such that the end
result 1s not significantly changed.

Obviously, numerous modifications and variations of the
present invention are possible 1n light of the above teach-
ings. It 1s therefore to be understood that within the scope of
the appended claims, the mnvention may be practiced other-
wise than as specifically described herein.

What 1s claimed 1s:

1. An operating device for a human powered vehicle,
comprising:

a base member configured to be attached to a handlebar of

the human powered vehicle and comprising:

a mounting surface to be mounted on the handlebar;
an outer surface other than the mounting surface; and
an opening provided in the outer surface;

an operating member configured to be pivotally coupled
to the base member about a first pivot axis;

a hydraulic unit configured to generate a hydraulic pres-
sure 1n response to the operation of the operating
member, the hydraulic unit comprising;:

a cylinder bore; and
a hydraulic reservoir provided within the opening, the
hydraulic reservoir being connected to the cylinder
bore, the hydraulic reservoir comprising:
a diaphragm; and
a 11d to cover the opening, the lid being configured to
fix the diaphragm to the base member;

an electrical switch;

a controller configured to generate an operation signal 1n
response to an operation of the electrical switch;

an electric generator configured to generate electric power
in response to the operation of the electrical switch;

a power storage configured to store the electric power
generated by the electric generator, the electrical switch
and the electric generator being provided on a first
location, an entirety of the power storage being pro-
vided on a second location, the second location being
different from the first location, the second location
bemg defined 1n the base member below the first prOt
ax1is 1n a mounting state where the operating device 1s
mounted to the handlebar of the human powered
vehicle; and

an additional operating member configured to be pivotally
coupled to the operating member about a second pivot
ax1s, the first location being defined at the additional
operating member, wherein

the base member 1includes an accommodating part which
opens to a downward facing side of the base member,
the power storage being disposed in the accommodat-
ing part, the power storage being overlapped with the
hydraulic unit when viewed 1n a direction perpendicu-
lar to the first pivot axis,

the power storage, the cylinder bore, the hydraulic reser-
voir, and the opening are aligned in a vertical direction
in the mounting state when viewed in the direction
perpendicular to the first pivot axis,

the power storage, the cylinder bore, and the hydraulic
reservolr are arranged in this order from bottom to top
in the vertical direction, and

an outer surface of the base member has a non-holding
surface on which the power storage 1s provided.

2. The operating device according to claim 1, wherein the
power storage 1s provided on the second location such that
at least part of the power storage 1s not covered by the base
member.




US 11,591,045 B2

19

3. The operating device according to claim 1, further
comprising;
a communicator configured to wirelessly transmit the
operation signal generated by the controller.
4. The operating device according to claim 1, further
comprising;
a housing accommodating at least the electrical switch
and the electric generator,
wherein the power storage 1s provided outside the hous-
ng.
5. The operating device according to claim 1, further
comprising:
a rectifier electrically arranged between the electric gen-
crator and the power storage.

6. The operating device according to claim S, wherein the
rectifier 1s provided 1n the accommodating part.

7. The operating device according to claim 1, wherein

the second location 1s defined on a surface of the base
member,

the surface of the base member includes the outer surtface,
and

at least a part of the power storage 1s provided between the
outer surface of the base member and a cover covering
at least a part of the base member.

8. The operating device according to claim 7, wherein

the outer surface of the base member has a load applied
surface to which a user applies a load, and

a first distance between the operating member and the
non-holding surface 1s shorter than a second distance
between the operating member and the load applied
surtace.

9. The operating device according to claim 7, wherein

the power storage has an attachment surface extending
along the non-holding surface.
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10. The operating device according to claim 1, further

comprising;

a braking mechanism configured to actuate a brake device
of the human powered vehicle 1n response to an opera-
tion of the operating member.

11. The operating device according to claim 1, wherein

the operation signal i1s a signal for operating a shifting
device to change a gear ratio of the human powered
vehicle.

12. The operating device according to claim 1, wherein

the handlebar 1s a drop-down handlebar.

13. The operating device according to claim 1, wherein

the base member includes a grip portion and a pommel
portion that extends obliquely upward from the grip

portion.

14. The operating device according to claim 1, further

comprising:

an additional cover detachably attached to the base mem-
ber to at least partly cover the accommodating part.

15. The operating device according to claim 1, further

comprising;

an electric wiring electrically connecting the power stor-
age to the electric generator, wherein

the electric wiring extends from the electric generator
along the additional operating member, and

the electric wiring 1s bent toward the power storage above
the second pivot axis to extend toward the power
storage.

16. The operating device according to claim 1, wherein

the power storage and the hydraulic unit overlap each
other along a center plane of the base member when
viewed 1n the direction perpendicular to the first pivot
ax1s, the center plane of the base member being per-
pendicular to the first pivot axis.
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